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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an abrasive 
sheet as per the preamble of claim 1 and a method of 
manufacturing the same, and more particularly; to such 
abrasive sheet that is effective for use in an automobile 
repairing industry, and method of manufacturing the 
same. An example of such a sheet is disclosed in EP 
552 782 A. 

Description of the Prior Art 

[0002] At the present state of the art of automobile re- 
pairing industry, a various kinds of techniques are uti- 
lized for repairing external plates of automobiles such 
as bonnets, doors and the like as damaged due to au- 
tomobile accidents within shorter period of time and at 
lower cost in order to meet the customer's demands. In 
the prior art, the damaged portions on the external 
plates of the automobiles are typically repaired in the 
following manner. 

[0003] Initially, a damaged recess portion of a plate is 
processed for restoration to its original shape by a panel 
beating process. Thereafter, any previous paint, if re- 
maining, on the surface to be repaired is removed by 
using, for example, an abrasive paper of coarse grains 
to such degree that an underlying steel material be- 
comes exposed. Then, cleaning of the surface is effect- 
ed using some solvent, and the surface is coated with 
a putty. After the putty is hardened up to such point that 
the sanding can be done, the surface is sanded to flat 
condition by use of the abrasive paper of coarse grains. 
Then, the surrounding surface thereof is made flatened 
with the use of the abrasive paper by feather edging and 
giving teeth. Next, the surface is coated with a primer 
surfacer by a spray gun, and after it is hardened, the 
abrasive paper of fine grains is used for smoothing the 
surface. Then, the surface is coated with an over-coat- 
ing paint by a spray gun. Furthermore, any dust, if 
present on the surface, is removed by using a water- 
proof abrasive paper of very fine grains, and a skin or 
surface conditioning is effected using the water- 
proof «abrasive paper and/or a fine compound buffing. 
Finaly, a polishing is performed by using a very fine and/ 
or a super fine compound. 

[0004] In the prior art repairing procedure as de- 
scribed above, due to the spraying operation of the over 
coating paint by the spray gun in atomized form, it is 
unavoidable that there is an orange peel always pro- 
duced after hardening and drying of the paint material. 
M re particularly, such orange peel may have a diff rent 
form or shap depending upon several factors including 
viscosity, 6urfac t n6i n and fluidity of th paint mate- 
rial when a particle in atomized paint material is re-com- 



bined with other particle on the paint d surface; velocity 
of volatilization of the solvent; diameter of the spray gun; 
pressure and flow rat of air; flow rat of the paint ma- 
terial; distance to the surface to be painted; angle of at- 

s omization; and the surrounding conditions such as tem- 
perature, humidity, etc,. Although it is normally required 
in a repair-painting operation that an orange peel on a 
newly painted surface should substantially be matched 
to the existing orange peel on the surrounding area, 

10 there may frequently be some difference therebetween 
due to the effect of the factors as above. In order to 
match both orange peets, it is common practice that the 
newly painted surface Is polished a buffing process us- 
ing a compound for closely conforming to the surround- 

15 ing surface. Such operation is referred to as "surface- 
conditioning" or "skin-conditioning". 
[0005] The surface-conditioning is generally effected 
in such manner that if the orange peel is more finer and 
is larger in number than that of the surrounding surface 

20 a rised portion is firstly sanded by using a water-proof 
abrasive paper of No. 1000 (P1000) to No. 2000 for con- 
forming to the surrounding surface. Then, any sanding 
trace produced by this water-proof abrasive paper is 
eliminated by using a fine compound buffing process. In 

2$ addition, any polishing trace produced by this fine com- 
pound buffing is eliminated, and at the same time, the 
surface-conditioning is effected with the use of a very 
fine compound buffing process. Finaly, a polishing is 
conducted by using a super fine compound. 

30 [0006] In general, in automobile repairing industry, 
only a few repair shops or painters have a complete 
painting booth equipped with an air cleaner, but most of 
the repair shops or painters have a simplified painting 
booth or some of them have no such booth. Therefore, 

35 it may frequently happen that any fine particles or dust 
in the air are deposited on the painted surface and they 
tend to absorb the paint on the surrounding surface to 
form a rised portion on the surface or to make the sur- 
face rough. When such surface is sanded by using the 

^o prior art water-proof abrasive paper, some sanding trace 
may remain thereon. In addition, the roughness on the 
recess portion can not be eliminated by use of such wa- 
ter-proof abrasive paper. Such roughness on the recess 
portion and the sanding trace can be eliminated only by 

45 using the compound, thereby effecting surface-condi- 
tioning. 

[0007] The buffing process is generally performed us- 
ing a polisher which is electrically or pneumatically driv- 
en at the rotation speed of 1500 to 3G00rpm. A towel 

so buff, a wool buff or a sponge buff Is commonly used be- 
tween the polisher and the painted surface. A compound 
used in the buffing process consists of an emulsion in- 
cluding such particles that have lower hardness and are 
likely to be weared and collapsed for the purpose of pro- 

55 viding the glossy. The buffing process is performed while 
dropping such liquid compound onto the painted sur- 
face. 

[0008] The water-proof abrasive paper of the finest 
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grains currently available is No. 2000. Any sanding trace 
produced by such abrasive paper is generally eliminat- 
ed by the buffing process using the compound. 
[0009] Because of free particles used for such buffing 
process, the polishing efficiency is lower, and longer pe- 
riod of time and much labor is necessary. On the other 
hand, the sanding process using the abrasive paper or 
cloth provides higher efficiency, but the sanding trace 
produced thereby becomes more coarser. Furthermore, 
such abrasive paper or cloth can sand only a rised por- 
tion of the orange peel, but not a recess portion thereof. 
[0010] In the prior art, another abrasive member has 
been proposed in which a flexible adhesive layer having 
abrasive particles incorporated therein is deposited onto 
a film or any other layers. Such abrasive member has 
deficiency in that the abrasive particles may be removed 
earlier, leading to loss of the abrasion capability, and that 
the sanding of a recess portion can not be attained. A 
further abrasive member has also been proposed in 
which abrasive particles are deposited onto a sponge 
pad in the same manner as the case where they are 
deposited onto a paper or cloth. Such abrasive member, 
however, is not practical because of coarse sanding 
trace and a lot of waste produced after it is used. 
[0011] The EP 0 552 782 shows a cloth- or paper- 
backed abrasive member which comprising a backing, 
a make coat consisting of a polymer and overlaying the 
backing, a plurality of abrasive grains embedded in the 
make coat and a size coat which is coated over the make 
coat and the abrasive grains. 
[0012] Such abrasive member provides a high effi- 
ciency, but produces coarse sanding traces, which 
makes a long buffing process necessary. Further, such 
an abrasive member can sand only a raised portion of 
the surface, not a recess portion thereof. 
[001 3] The US 4 753 838 discloses a polishing sheet 
consisting of a supporting layer in form of a flexible syn- 
thetic resin sheet and suede-like layer having micropo- 
rous and macroporous ceils. The polishing sheet com- 
prises an adhesive agent on the reverse side of the sup- 
porting layer covered by a releasing paper. 
[0014] Such a polishing sheet enables an improved 
surface quality in a polishing process, but can not be 
used in a sanding process in which more material has 
to be removed. The efficiency required in such a sanding 
process can not be achieved by such a polishing sheet 
without abrasive grains. 

[0015] It is the object of the invention to provide an 
improved abrasive sheet which provides a higher abra- 
sive capability and produces a finer sanding trace and 
to provide a method for manufacturing such an im- 
proved abrasive sheet. 

[001 6] This object is fulfilled by an abrasive sheet hav- 
ing the features disclosed in claim 1 and a method com- 
prising the steps disclosed in claim 6. Pref rred mbod- 
imentsar d fined in the d pendent subclaims. 
[0017] Th present invention provides an abrasive 
sheet consisting of a thin flexible resin film and an abra- 



sive particle layer formed on the surface of said resin 
film. The film being charact rized by features as further 
described in claim 1 . 

[0018] Said resin film has thickness of between 10 

s and 1 00 \im, 1 00%M of between 98 and 1 960 N/cm 2 (1 0 
and 200Kgf/cm 2 ), tensile strength of between 1,96 and 
8,82 kN/cm 2 (200 and goOKgf/cm 2 ), and elongation of 
between 250 and 1000%; and said abrasive particle lay- 
er has abrasive particles of No. 400 (P400) to No. 4000. 

to [0019] According to a preferred embodiment of the 
present invention, said resin film has thickness of be- 
tween 20 and 50 ^m, 100%M of between 147 and 294 
N/cm 2 (15 and 30Kgf/cm 2 ), tensile strength of between 
3,43 and 5,39 kN/cm 2 (350 and 550Kgf/cm 2 ), and elon- 

T5 gation of between 600 and 800%; and said abrasive par- 
ticle layer has abrasive particles of No. 1000 (P1000) to 
No. 2000. According to one embodiment of the present 
invention, said abrasive particle layer includes a flexible 
resin layer which sandwiches abrasive particles and an 

20 adhesive layer for affixing these abrasive particles to 
said resin film between the flexible resin layer and said 
resin film. 

[0020] According to another embodiment of the 
present invention, said resin layer has the same char- 
ts acteristics as those of said resin film. 

[0021] According to a further embodiment of the 
present invention, a rear surface of said resin film is pro- 
vided with a pressure sensitive adhesion(PSA) layer for 
facilitating the use of the abrasive sheet by affixing said 
30 resin film to a sponge pad. 

[0022] The method of manufacturing an abrasive 
sheet, comprises the steps of: preparing a releasabte 
film; forming a thin flexible resin film layer on a release 
agent applied surface of said releasable film; forming an 
OS abrasive particle layer on an upper surface of said resin 
film layer; removing said resin film having said abrasive 
particle layer formed thereon from said releasable film; 
and cutting said resin film with said abrasive particle lay- 
er formed thereon into any suitable size tolorm an abra- 
40 sive sheet, wherein the film has the further features as 
detailed in method claim 6. 

[0023] According to one embodiment of the present 
invention, said step of forming the resin film layer further 
includes: coating said release agent applied surface of 
45 said releasable film with a polyurethane resin, an emul- 
sion including NBR, SBR or the like, and drying said 
coating. 

RRIFF DESCRIPTION OF THE DRAWINGS 

50 

[0024] The present invention and its preferred em- 
bodiments will be described in greater detail with refer- 
ence to the accompanying drawings, in which: 

55 Fig. 1 is a p rspective view showing a combination 
ofanabrasiv sh etacc rdingtoon embodiment 
fthepr sent invention and asp nge pad on which 
the abrasive sheet is mounted; 
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Fig. 2 is a perspective view showing an abrasive 
sheet with some exaggeration in th sid edg s 
thereof, which abrasive sheet is to b used for 
mounting on a sponge pad, as shown in Fig. 1; 
Figs. 3(A) t 3(E) ar schematic views for s quen- 
tially explaining method of manufacturing an abra- 
sive sheet according to one embodiment of the 
present invention; 

Figs. 4(A) to 4(C) are graphs showing roughness of 
the painted surfaces, as measured by a surface 
roughness measuring instrument (stylus tip angle 
at 90 degree and cone size of 5ujtiR) in perpendic- 
ular to the sanding direction, in which the abscissa 
is graduated by a division of 500 u/n and the ordi- 
nate by a division of 2 ujn; and 
Fig. 5(A) to 5(E) are graphs showing roughness of 
the painted surfaces, as measured by a surface 
roughness measuring instrument (stylus tip angle 
at 90 degree and cone size of 5 ujtiR) in perpendic- 
ular to the sanding direction by water-proof abrasive 
paper, in which the abscissa is graduated at a divi- 
sion of 1 00 upland the ordinate at a division of 1 fim. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0025] Fig. 1 is a perspective view showing a combi- 
nation of an abrasive sheet according to the present in- 
vention and a sponge pad on which the abrasive sheet 
is mounted; and Fig. 2 is a perspective view showing 
only an abrasive sheet which is to be used for mounting 
on a sponge pad, as shown in Fig. 1 . As shown in Figs. 
1 and 2, the abrasive 6heet 10 according to one embod- 
iment of the present invention includes a flexible thin 
resin film 11; a very thin adhesive layer 12 formed on 
the surface of the resin film 1 1 ; abrasive particles 1 3 de- 
posited on the adhesive layer 12; and an additional flex- 
ible thin resin film 14 formed on the abrasive particles 
13. Referring to Fig. 2, the abrasive sheet 10 may be 
affixed to a releasable bese board 30 through a PSA 
layer 1 5 formed on the resin film 1 1 at the opposite side 
to said thin resin film 14 to form an abrasive sheet as- 
sembly. Such abrasive sheet assembly comprising the 
abrasive sheet 10 and the releasable bese board 30 is 
extremely usefull in the view point of handling and stor- 
age therefor. 

[0026] When the sanding process for sanding, for ex- 
ample, a painted surface on an external plate of an au- 
tomobile is to be done using the abrasive sheet 10, the 
abrasive sheet 1 0 together with the PSA layer 1 5 formed 
on the resin film 11 is removed from the releasable bese 
board 30 of the abrasive sheet assembly. Thereafter, the 
abrasive sheet 10 is affixed to a flat surface 21 of a 
sponge pad 20 by putting the PSA layer 15 thereon. 
Th n, the sanding or surface-conditioning process can 
rapidly and efficiently be done by using th abrasive 
sheet 10 while flowing the water from the sp ng pad 
20 onto the painted surface. 
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[0027] In the embodim nt as above, the resin film 11 
of th abrasiv she 1 1 0 may consist of any one of the 
water-proof flexible resins such as polyurethane resin, 
NBR, SBR and the like. The resin film 11 has the thick- 
6 ness of between 10 and 100 uin, and more preferably 
between 20 and 50 um The abrasive particles 1 3 on the 
resin film 11 has the grains of No. 400 (P400) to No. 
4000, and more preferably No. 1000 (P1000) to No. 
2000. In addition, the following factors for the flexibility 
10 that the resin film 1 1 should provide for attaining the ad- 
vantageous effects as described below: a factor 1 00%M 
(modulus) in the range of between 98 and 1960 N/cm 2 
(1 Oand 200 Kgf/cm 2 ), and more preferably between 1 47 
and 294 N/cm 2 (15 and 30Kgf/cm 2 ); a tensile strength 
is in the range of between 1 , 96 and 8,82 kN/cm 2 (200 and 
900 Kgf/cm 2 ), and more preferably between 3,43 and 
5,39 kN/cm 2 (350 and SSOKgf/cm 2 ); and an elongation 
in the range of between 250 and 1000%, and more pref- 
erably between 600 and 800%. It is noted, here, that the 
factor "100%M" means the tensile strength at the elon- 
gation of 100% (i.e., when elongated at double). 
[0028] The manufacturing process for the abrasive 
sheet 10 according to the present invention will be de- 
scribed below in more detail. Fig. 3 schematically 6hows 
one embodiment of the manufacturing process for the 
abrasive sheet according to the present invention. More 
particularly, as shown in Fig. 3(A), a rigid releasable film 

40 having suitable thickness is prepared; a release 
agent applied surface 41 of the film 40 is coated with a 
polyurethane resin, an emulsion including NBR, SBR or 
the like; and after drying, a thin flexible resin film 11 hav- 
ing the thickness of between 10 and 100 um is formed 
thereon. The rigidity required for the releasable film 40 
may be at such degree that it can prevent the th in flexible 
resin film 11 formed thereon from unnecessarily elon- 
gating and contracting in the subsequent manufacturing 
steps. 

[0029] Then, as shown in Fig. 3(B), an upper surface 
of the thin flexible resin film 1 1 is coated with a solution 
including epoxy resin, phenolic resin, acrylic resine or 
the like, and abrasive particles 1 3 of No. 1000 (P1000) 
to No. 2000 are deposited thereon by an electrostatic 
deposition process (Fig. 3(C)). After drying of said solu- 
tion, an adhesive layer 12 having the abrasive particles 
13 deposited therein is formed. Then, as shown in Fig. 
3(D), a solusion including a flexible resin is applied over 
the adhesive layer 12 to form a thin flexible resin layer 
14. It is preferable that the resin layer 14 is formed from 
the same material and has the same characteristics as 
those of the resin film 11, and the thickness of the resin 
layer 14 is about 70% of the height of the abrasive par- 
ticles 13. In this embodiment the adhesive layer 12, the 
abrasive particles 13 and the resin layer 14 form "an 
abrasive particle layer". 

[0030] Thereafter, as shown in Fig. 3(E), the resin film 
11 , tog ther with the abrasive particle layer formed ther- 
eon, is remov d from the release agent applied surface 

41 of the releasable film 40. Then, a PSA layer 15 is 
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formed on a rear surface of th resin film 1 1 at the op- 
posite sid totheabrasiv particle layer. The abrasive 
sheet 10 having th PSA layer 15 formed on the rear 
side therof is then affixed to a releasable base board 30 
to form an abrasive sheet assembly, as air ady de- 
scribed above. Finally, such abrasiv sheet assembly 
comprising th abrasive sheet 10 and the releasable 
base board 30 is cut into any desired size, as shown in 
Fig. 2. 

[0031] The abrasive sheet 10 thus produced was test- 
ed in order to demonstrate its effectiveness and advan- 
tageous effects for an actual 6anding operation of a 
painted surface, as described below. A painted surface 
having the roughness (or the orange peel) as shown in 
Fig. 4(A) was selected for an object to be sanded. Such 
painted surface was manually 6anded by using a com- 
mercially available water-proof abrasive paper of No. 
1500 while flowing the water onto the surface. The 
roughness of the surface produced by this sanding op- 
eration is shown in Fig. 4(B). For comparison, the paint- 
ed surface as shown In Fig. 4(A) was similarly sanded, 
but by using No. 1500 abrasive sheet 1 0 of the present 
invention which was affixed to the sponge pad 20 as 
6hown in Fig. 1 , The roughness of the surface produced 
by this sanding is shown in Fig. 4(C). It is noted, in the 
graph of Fig. 4, that the abscissa is graduated at a divi- 
sion of 500 nm and the ordinate at a division of 2 urn 
(refer to upper right portion of Fig. 4). 
[0032] Another test was conducted in order to com- 
pare the abrasion capability or sanding power provided 
by the prior art abrasive paper and the abrasive sheet 
of the present invention. Fig. 5(A) represents the rough- 
ness of a painted surface after It was manually sanded 
by using the commercially available water-proof abra- 
sive paper of No. 1500, as measured in perpendicular 
to the sanding direction. Then, the painted surface hav- 
ing the roughness as shown In Fig. 5(A) was further 
sanded by using No. 1500 abrasive sheet 10 of the 
present invention which was affixed to the sponge pad 
20 as shown in Fig. 1 . This polishing operation was done 
on the surface area of 75mm x 200mm for a period of 
30 seconds, while flowing the water, but in the direction 
orthogonal to the polishing direction in the case of Fig. 
5(A). The test result indicating the roughness of the sur- 
face produced by this polishing operation is 6hown in 
Fig. 5(B). 

[0033] In contrast thereto, Fig. 5(C) shows the test re- 
sult for another case in which the painted surface having 
the roughness as 6hown in Fig. 5(A) was further pol- 
ished by using the prior art abrasive means comprising 
a fine compound deposited on a sponge pad. This pol- 
ishing operation was performed on the surface area of 
75mm x 200mm for a period of 30 seconds, but in the 
direction orthogonal to the polishing direct ton in the case 
of Fig. 5(A). Fig. 5(D) shows the roughness of the sur- 
face when such polishing operation was further contin- 
ued for a period of 90 s conds, and Fig. 5(E) sh wsthe 
roughness of the surface when such polishing operation 



was yet further continued for a period of 1 20 seconds. 
In th graph f Fig. 5, th abscissa is graduat d at a 
division of 1 00 ujti and the ordinate at a division of 1 jim 
(refer to upper right portion of Fig. 5). 
s [0034] The No. 1500 abrasive sh et according t the 
present invention used in the abov tests had th f I- 
lowing specifications: 
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Resin film 11: 

Thickness: 30 |im 

100%M: 216 N/cm 2 (22Kgf/cm 2 ) 

Tensile strength: 4,4 kN/cm 2 (450Kgf/cm 2 ) 

Elongation: 700% 

Adhesive layer 12: 

Epoxy resin (epoxy equivalent: 200) 
Curing agent: polyamide (amine value: 200) 
Thickness: 3 ujn 

Voltage at deposition of abrasive particles: DC 

40,000 volts 

Flexible resine layer 14: 

Same resin as the resine film 11 
Thickness: 7 jim 



[0036] An analysis of the test results will be described 

30 below. First, referring back to Fig. 4, the curve of Fig.4 
(B) indicates that the recess portion of the surface can 
not be ground with the use of the water-proof abrasive 
paper, while the curve of Flg.4(C) clearly Indicates that 
such recess portion of the surface can surely be ground 

35 with the use of the abrasive sheet according to the 
present invention. In addition, by comparison of the 
curves of Figs.4(B) and (C), It Is clearly apparent that 
the roughness of the surface produced by using No. 
1500 abrasive sheet of the present invention becomes 

40 more finer than that produced by No. 1 500 water-proof 
abrasive paper (for comparison, the same grains of No. 
1 500 was used for both case). . 
[0036] Referring now to Fig. 5, by comparison of the 
curve of Fig.5(A) representing the roughness of the sur- 

45 face produced by No. 1 500 water-proof abrasive paper 
with the curve of Fig.5(B) representing the roughness 
produced by No. 1500 abrasive sheet of the present in- 
vention, it is obvious that the roughness produced by 
the abrasive 6heet of the present invention is extremely 

so fine, although the measuring direction is different for 
both cases. 

[0037] In addition, as is also apparent by comparison 
of the curves of Figs.5(B) and (C) for which the polishing 
was effected during the same time period of 30 seconds, 
the polishing power of the abrasive sheet of the present 
invention is much greater. The curve of Fig.5(D) indi- 
cates that th coarse roughness 6till r mains on the sur- 
face, and the curve of Fig.5(E) indicates that the almost 
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same fine roughness as in the case of the present in- 
vention is ultimately attained aft r the polish ing for long- 
er time p riod of 120 s conds. 
[0038] The reason why such excellent polishing can 
be achived with the abrasive sheet according to the 
present invention is not clearly analyzed at present. It 
can, however, be considered that, due to the construc- 
tion wherein the abrasive particle layer is formed on the 
flexible resin film, an expansion and contraction of such 
resin film can freely be produced during the polishing 
operation so that the abrasive particles in the abrasive 
particle layer can surely be made contact with the sur- 
face to be repaired, irrespective of any rised and/or re- 
cess portions present thereon. 
[0039] It can also be considered that if the adhesive 
layer having the abrasive particles held therein is ex- 
tremely thin and flexible, and especially, if the abrasive 
particles 13 and the adhesive layer 12 for affixing these 
particles 1 3to the resin film 11 are sandwiched between 
the resin film 1 1 and the resin layer 1 4, because of highly 
toughness and good expant ton/contraction characteris- 
tics of both the resin film 11 and the resin layer 14, the 
degree that the abrasive particles 13 can freely move 
becomes much greater, and therefore, there is no such 
possibility that the abrasive particles can deeply cut into 
the surface to be repaired, with the result that the rough- 
ness of the surface after the polishing operation be- 
comes very finer, and the higher polishing power can be 
attained as compalred to the prior art buffing process. 
Furthermore, when the abrasive sheet according to the 
present invention is affixed to the sponge pad, the abra- 
sive 6heet can behave as if it is a part of the sponge pad, 
which enables the reliable polishing of any uneven sur- 
face having rised/recess portions thereon. 
[0040] It is apparent from the foregoing that an abra- 
sive sheet according to the present invention can pro- 
vide higher polishing power during a polishing opera- 
tion, but it polishes a surface while tracing or following 
any unevenness or orange peel on the surface. There- 
fore, the present invention provides a new and improved 
polishing tool that can replace with the fine compound 
buffing process currently utilized in the automobile re- 
pairing industry in order to greately reduce the labor and 
the time period required for such polishing operation. 



Claims 

1. An abrasive sheet which consists of a thin flexible 
resin film (11) and an abrasive particle layer (13) 
formed on the surface of said resin film, character- 
ized in that said resin film (11) has a thickness of 
between 1 0 and 1 00 urn, 1 00%M of between 98 and 
1960 N/cm 2 (10 and 200 Kgf/cm 2 ), a tensile 
str ngth of between 1 ,96 and 8,82 kN/cm 2 (200 and 
900 Kgl/cm 2 ), and an longation of b tween 250 
and 1000 %; and said abrasiv particle layer (13) 
has abrasive particles of No. 400 (P400) to No. 



4000. 

2. An abrasiv sheet according to claim 1 , character- 
ized in that said resin film (11) has a thickness of 

6 between 20 and 50 um, 1 00%M of between 1 47 and 
294 N/cm 2 (15 and 30 Kgf/cm 2 ), tensile strength of 
between 3,43 and 5,39 kN/cm 2 (350 and 550 Kgf/ 
cm 2 ), and elongation of between 600 and 800%; 
and said abrasive particle layer (1 3) has abrasive 

10 particles of No. 1000 (P1000) to No. 2000. 

3. An abrasive sheet according to claim 1 or 2, char- 
acterized in that said abrasive particle layer (1 3) in- 
cludes a flexible resin layer (14) which sandwiches 

is abrasive particles and an adhesive layer for affixing 
these abrasive particles to said resin film between 
the flexible resin layer (14) and said resin film (14). 

4. An abrasive sheet according to Claim 3, character- 
20 ized in that said resin layer (1 3) has the same char- 
acteristics as those of said resin film (11 ); 

5. An abrasive sheet according to any one of Claims 
1 to 4, characterized in that a rear surface of said 

25 resin film (11) is additionally provided with a pres- 
sure sensitive adhesion (PSA) layer for facilitating 
the use of the abrasive sheet by affixing said resin 
film (11 ) to a sponge pad. 

30 6. A method of manufacturing an abrasive sheet, char- 
acterized in that It comprises the steps of: 

preparing a releasable film; 
forming a thin flexible resin film layer (11) on a 
os release agent applied surface of said releasa- 

ble film, said resin film (11) having thickness of 
between 10 and 100 u/n, 100%M of between 
98 and 1 960 N/cm 2 (10 and 200 Kgf/cm 2 ), ten- 
sile strength of between 1 ,96 and 8,82 kN/cm 2 
40 (200 and 900 Kgf/cm 2 ), and elongation of be- 

tween 250 and 1000%; 

forming an abrasive particle layer (1 3) on an up- 
per surface of said resin film (11) layer, said 
abrasive particle layer (13) having abrasive 
45 particles of No. 400 (P400) to No. 4000; 

removing said resin film having said abrasive 
particle layer (13) formed thereon from said re- 
leasable film; and 

cutting said resin film (11) with said abrasive 
50 particle layer (1 3) formed thereon into any suit- 

able size to form an abrasive sheet. 

7. A method of manufacturing an abrasive sheet ac- 
cording to Claim 6, characterized in that said step 
55 of forming said resin film (11) layer furth rincludes: 
coating said release agent applied surfac of said 
releasabl film with a p lyur thane resin, an emul- 
sion Including NBR, SBR or the like, and drying said 
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coating. 



PatentansprOch 

1. Schleifpapier, welches aus einem dunnen Kunst- 
stoff- bzw. Harzfilm (11) und einer Schleif-partikel- 
schicht (13) besteht, weiche an dor Oberflachs des 
Harzfilms ausgeblldet ist, dadurch gekennzeichnet, 
daB der Harzfilm (11) eine Dicke zwischen 10 und 
100 Mm, 100 %M zwischen 98 und 1960 N/cm 2 (10 
und 200 Kgf/cm 2 ), eine Zugfestigkeit zwischen 1 ,96 
und 8,82 kN/cm 2 (200 und 900 Kgf/cm 2 ) und eine 
Dehnung zwischen 250 und 1000 % aufweist und 
daB die Schleifpartikelschicht (13) Schleifpartikel 
von Nr. 400 (P400) bis Nr. 4000 aufweist. 

2. Schleifpapier gemaB Anspruch 1 , dadurch gekenn- 
zeichnet, daB der Harzfiim (11) eine Dicke zwischen 
20 und 50 nm, 100% M zwischen 147 und 294 N/ 
cm 2 (15 und 30 Kgf/cm 2 ), elne Zugfestigkeit zwi- 
schen 3,43 und 5,39 kN/cm 2 (350 und 550 Kgf/cm 2 ) 
und eine Dehnung zwischen 600 und 800 % auf- 
weist und daB die Schleifpartikelschicht (13) abra- 
sive Partikel von Nr. 1000 (P1000) bis Nr. 2000 auf- 
weist. 

3. Schleifpapier gemaB Anspruch 1 oder 2, dadurch 
gekennzeichnet, daB die Schleifpartikelschicht (1 3) 
eine flexible Kunststoff- bzw. Harzschicht (14), wei- 
che die abrasiven Partikel sandwicht bzw. zwi- 
schenlagert, und eine Haftschicht zum Fixieren die- 
ser abrasiven Partikel an dem Harzfilm zwischen 
derflexiblen Harzschicht (14) und dem Harzfilm (11) 
beinhaltet. 

4. Schleifpapier gemaB Anspruch 3, dadurch gekenn- 
zeichnet, daB die Harzschicht (14)dieselben Eigen- 
schaf ten wie diejen igen des Harzfilms (11) aufweist. 

6. Schleifpapier gemaB einem der Anepruche 1 bis 4, 
dadurch gekennzeichnet, daB die rOckseitige Fla- 
che des Harzfilms (11) zusatzlich mit einer Druck- 
haftschicht bzw. Haftschicht (PSA), urn die Verwen- 
dung des Schleifpapiers durch Fixieren dieses 
Harzfilms (11) an einem Schwammklssen zu er- 
moglichen. 

6. Verfahren zum Her&telien eines Schleifpapiers, da- 
durch gekennzeichnet, daB es folgende Schrftte 
umfaBt: 

Erzeugen eines losbaren Films, 
Ausbilden einer dOnnen floxiblen Kunststoff- 
bzw. Harzfilmschicht (11) an ein r mit einem 
Ldsemittei v rseh nen Flach des losbaren 
Films, wobei d r Harzfilm (11) ine Dicke zwi- 
schen 10 und 100 um 100 % M zwischen 98 



und 1960 N/cm 2 (10 und 200 Kgf/cm 2 ), eine 
Zugf stigkeit zwischen 1,96 und 8 t 82kN/cm 2 
200 und 900 Kgf/cm 2 ) und eine Dehnung zwi- 
schen 250 und 1000 % aufweist, 
s Ausbilden einer Schleifpartik Ischicht (1 3) an 

einer oberen Flache der Harzfilmschicht (11), 
wobei die Schleifpartikelschicht (13) Schleif- 
partikel von Nr. 400 (P400) bis Nr. 4000 auf- 
weist, 

10 Entfernen des Harzfilms mit der darauf ausge- 

bildeten Schleifpartikelschicht (13) von dem 
losbaren Film und 

Schneiden des Harzfilms (11) mit der darauf 
ausgebildeten Schleifpartikelschicht (13) in ei- 
15 ne geeignete GroBe bzw. ein geeignetes Ab- 

maB, urn ein Schleifpapier auszubilden. 

7. Verfahren zur Hersteliung eines Schleifpapiers ge- 
maB Anspruch 6 dadurch gekennzeichnet, daB der 
Schritt des Ausbildens der Harzfilmschicht (11) fer- 
ner umfaBt: 

Beschichtungder mit einem Losemittel versehenen 
Flache des losbaren Films mit einem Polyurethan- 
harz, einer Emulsion einschlieBlich NBR, SBR oder 
ahnlichem und Trocknen der Beschichtung. 



Revendlcatlons 

30 1. Feuille abrasive constitute d'un film mince souple 
de resine (11) et d'une couche de particules abra- 
sives (1 3) formee sur la surface dudit film de resine, 
caracterlsee en ce que ledit film de refine (11 ) a une 
epaisseur comprise entre 1 0 et 1 00 uxn, une valeur 

35 de 1 00%M comprise entre 98 et 1 960 N/cm 2 (entre 
10 et 200 kgf/cm 2 ), une resistance a la rupture par 
traction comprise entre 1,96 et 8,82 kN/cm 2 (entre 
200 et 900 kgf/cm 2 ) et un allongement compris en- 
tre 250 et 1000 % ; et ladite couche de particules 

40 abrasives (13) a des particules abrasives d'une 
grosseur comprise entre n° 400 (P400) et n° 4000. 

2. Feuille abrasive selon la revendication 1 , caracteri- 
s6e en ce que ledit film de resine (11 ) a une epais- 

45 seur comprise entre 20 et 50 urn, une valeur de 
100%M comprise entre 147 et 294 N/cm 2 (entre 1 5 
et 30 kgf/cm 2 ), une resistance a la rupture par trac- 
tion comprise entre 3,43 et 5,39 kN/cm 2 (entre 350 
et 550 kgf/cm 2 ) et un allongement compris entre 
so 600 et 800 % ; et ladite couche de particules abra- 
sives (1 3) ades particules abrasives d'une grosseur 
comprise entre n° 1000 (P1000) et n° 2000. 

3. Feuille abrasive selon la revendication 1 ou 2, ca- 
55 racterisSe en ce que ladit couche d particul s 

abrasives (13) compr ndun couche souple de re- 
sine (14) qui prend n 6andwich des particules 
abrasives et une couche d'adhesif pour fixer ces 
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particules abrasives sur ledit film d rdsineentr la 
couch souple d r6sine (14) et ledit film de rdsine 
(11). 

Feuille abrasive selon la revendication 3, caracter I- s 
s6e en ce que ladite couche de r6sine (14) a les 
mdmes caractdristiques que cellos dudit film de r£- 
6lne(11). 

Feuille abrasive selon Tune quelconque des reven- 10 
dicatlons 1 & 4, caracteris6e en ce qu'une surface 
arriere dudit film de r6sine (11) est dot6e en outre 
d'une couche d'adhdsif sensible k la presslon (PSA) 
pour faciliter ('utilisation de la feuille abrasive en 
fixant ledit film de rdsine (1 1 ) sur un tampon 6pon- 1& 

ge. 

Procette de fabrication cfune feuille abrasive, ca- 
ract6ris6 en ce qu'il comprend les Stapes consistant 
d : preparer un film amovible ; 20 

former une couche de film mince souple de r6- 
sine ( 1 1 ) sur une surface dudit film amovible r e- 
vdtuecTun agent de separation, ledit film de r<§- 
sine (11) ayant une epaisseur comprise entre *s 
10 et 100 jim, une valeur de 100%M comprise 
entre 98 et 1960 N/cm 2 (entre 10 et 200 kgf/ 
cm 2 ), une resistance k la rupture par traction 
comprise entre 1,96 et 8,62 kN/cm 2 (entre 200 
et 900 kgf/cm 2 ) et un allongement compris en- 30 
tre 250 et 1000%; 

former une couche de particules abrasives (1 3) 
sur la surface sup6rieure de ladite couche de 
film de r6sine (11), ladite couche de particules 
abrasives (13) ayant des particules abrasives 35 
d'une grosseur comprise entre n° 400 (P400) 
et n° 4000 ; 

retirer ledit film de refine, avec ladite couche 
de particules abrasives (13) formee sur ceiui- 
ci, dudit film amovible ; et 40 
decouper ledit film de resine (11), avec ladite 
couche de particules abrasives (1 3) form6e sur 
celui-ci, & une dimension appropriee quelcon- 
que pour former une feuille abrasive. 

45 

Proc6d6 de fabrication cfune feuille abrasive selon 
la revendication 6, caractSrisd en ce que ladite dta- 
pe de formation de ladite couche de film de resine 
(11) comprend en outre le revdtement de ladite sur- 
face dudit film amovible revdtue d'un agent de s6- 50 
paration avec une resine de poly u ret hanne, une 
emulsion comprenant du NBR, du SBR ou analo- 
gue, et le sdchage dudit revdtement. 
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FIG. I 
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FIG. 4 (A) 
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FIG. 5 (A) . 



FIG. 5 (B) 



FIG. 5 (C) 



FIG. 5 (D) 



FIG. 5 (E) 



12 



